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&RQYHUVDWLRQDO LQIRUPDWLFV LV D ILHOG RI UHVHDUFK WKDW IRFXVHV RQ FRQYHUVDWLRQDO LQWHUDFWLRQ 5DWKHU WKDQ
FRQFHSWXDOL]LQJFRQYHUVDWLRQDVW\SLFDOWDONLQJDFWLYLWLHVDURXQGDURXQGWDEOHRUVSDFHLWDWWHPSWVWRVKHGOLJKWRQD
PXFKEURDGHUFODVVRIVRFLDOLQWHUDFWLRQVLQWKHZLOGLQYROYLQJDJUHDWGHDORILQWHUDFWLRQVEHWZHHQWKHSDUWLFLSDQWV
DQGHQYLURQPHQW2QWKHVFLHQWLILFVLGHLWDWWHPSWVWRXQYHLOKRZPHQWDOSURFHVVHVLQWHUDFWZLWKHDFKRWKHUWRVKDUH
WKRXJKWVDQGIHHOLQJVXVLQJVRFLDOVLJQDOV2QWKHHQJLQHHULQJVLGHLWDLPVDWGHVLJQLQJDQGLPSOHPHQWLQJFRJQLWLYH
DUWLIDFWVWKDWFDQIOXHQWO\LQWHUDFWZLWKSHRSOHDQGSRVVLEO\ZLWKRWKHUFRJQLWLYHDUWLIDFWVLQDFRQYHUVDWLRQDOIDVKLRQ
7\SLFDODSSOLFDWLRQVLQFOXGHFRQYHUVDWLRQDODJHQWVDQGURERWVWKDWFDQLQWHUDFWZLWKWKHXVHULQDIULHQGO\IDVKLRQ
6\QWKHWLFHYLGHQWLDOVWXG\6(6IRUVKRUWLVDXQLTXHVKRZFDVHDSSOLFDWLRQDUHDRIFRQYHUVDWLRQDOLQIRUPDWLFV
6(6OHYHUDJHVSRZHUIXOJDPHWHFKQRORJLHV WRHQJDJHSDUWLFLSDQWV LQDFROODERUDWLYHVWXG\RQXQYHLOLQJP\VWHULHV
DQGRWKHUNLQGVRIVRFLDOSURFHVVHVE\FRPELQLQJGUDPDWLFUROHSOD\DJHQWSOD\DQGJURXSGLVFXVVLRQVWRVSLQDVWRU\
DVDMRLQWLQWHUSUHWDWLRQ:RUNLVLQSURJUHVVWREXLOGD6(6VXSSRUWV\VWHPE\LQWHJUDWLQJWHFKQLTXHVWKDWKDYHEHHQ
FXOWLYDWHGLQFRQYHUVDWLRQDOLQIRUPDWLFV
,Q WKLV SDSHU , SUHVHQW D GDWDLQWHQVLYH DSSURDFK WR FRQYHUVDWLRQDO LQIRUPDWLFV ,W QRW RQO\ EULQJV DERXW
TXDQWLWDWLYH XQGHUVWDQGLQJ SHUPLWWLQJ XV WR WXUQ D JUHDW DFFXPXODWLRQ RI NHHQ REVHUYDWLRQV LQWR D SLOH RI
FRPSXWDWLRQDOPRGHOVEXWDOVRKHOSVWREXLOGFRQYHUVDWLRQDODJHQWVE\YLUWXHRIUHFHQWSURJUHVVLQPDFKLQHOHDUQLQJ
DQGGDWDPLQLQJ7KHWRSLFVLQFOXGHDVPDUWFRQYHUVDWLRQVSDFHIRUDOORZLQJSHRSOHWRHQJDJHLQFRQYHUVDWLRQLQD
F\EHUSK\VLFDOVSDFHFRQYHUVDWLRQDOLQWHUDFWLRQFDSWXUHIRUFRQYHUVDWLRQPRGHOLQJDQGFRQWHQWSURGXFWLRQOHDUQLQJ
E\ LPLWDWLRQ IRU SURGXFLQJ FRQYHUVDWLRQDO LQWHUDFWLRQV FRJQLWLYH GHVLJQ IRU XQGHUVWDQGLQJ PHQWDO SURFHVVHV RI
FRQYHUVDWLRQDODFWRUVDQGV\QWKHWLFHYLGHQWLDOVWXG\IRUFROODERUDWLYHVWXG\RQXQGHUVWDQGLQJVRFLDOSURFHVVHV
$EULHIKLVWRULFDORYHUYLHZRILQTXLULHVLQWRFRQYHUVDWLRQV
&RQYHUVDWLRQ KDV EHHQ D YLWDO VXEMHFW RI SKLORVRSKLFDO VWXG\ VLQFH HDUO\ GD\V RI PDQNLQG $QFLHQW *UHHN
SKLORVRSKHUVVXEOLPDWHGFRQYHUVDWLRQLQWRGLDOHFWLFDQLQWHUDFWLYHDSSURDFKWRWUXWK6DXVVXUHFRQWUDVWHGSDUROHRU
XVHRIODQJXDJHIURPODQJXHWKHV\VWHPRIODQJXDJH:LWWJHQVWHLQ¶VYLHZRIFRQYHUVDWLRQDVDODQJXDJHJDPHWKDW
HQFRPSDVVHV WKH XVH DQG WKH PHDQLQJ RI ODQJXDJH UHVXOWHG LQ WKH HVWDEOLVKPHQW RI VRFLDO VFLHQFHV VRFLDO
FRQVWUXFWLRQLVP LQ SDUWLFXODU (UYLQJ *RIIPDQ LQWURGXFHG QXPHURXV LGHDV WR IUDPH FRQYHUVDWLRQ DV VRFLDO
DFWLYLWLHV.HQGRQDQG0F1HLOOFRQGXFWHGDVXEVWDQWLDOZRUNRQQRQYHUEDOFRPPXQLFDWLRQEHKDYLRUVIROORZHG
E\FRQYHUVDWLRQDODQDO\VLVE\6DFNV6FKHJORII*RRGZLQDQGRWKHUV$XVWLQDQG6HDUOHSURSRVHGVSHHFKDFW
WKHRU\WRLQYHVWLJDWHSUDJPDWLFVRIODQJXDJHLQFRQYHUVDWLRQDOLQWHUDFWLRQV&ODUNSURYLGHGZLWKDFRPSUHKHQVLYH
WKHRU\RIODQJXDJHXVHNQRZQDVFRJQLWLYHOLQJXLVWLFV
$SDUWIURPWKRVHVWDQGDUGSHUVSHFWLYHV,EHOLHYHWZRPRUHYLHZSRLQWVDUH LPSRUWDQWFRQYHUVDWLRQDVQDUUDWLYH
DQG FRJQLWLYH SURFHVVHV XQGHUO\LQJ FRQYHUVDWLRQV 7KH IRUPHU DOORZV XV WR YLHZ FRQYHUVDWLRQ DW D FRDUVH
DSSUR[LPDWLRQOHYHOLQZKLFKDFRQYHUVDWLRQLVFKDUDFWHUL]HGDVDSURFHVVRIH[FKDQJLQJVPDOOWDONVRUFKLWFKDWVWKDW
DUH UHJDUGHG DV FRPSRQHQWV RI ODUJHU VWRULHV ,W VKHGV OLJKW RQ WKH FRQWHQWRULHQWHG DVSHFWV RI FRQYHUVDWLRQ
SDUWLFXODUO\ KRZ SLHFHV RI FRQYHUVDWLRQ FRQWULEXWH WR WKH VWUXFWXUH DQG RUJDQL]DWLRQ RI WKH FRQWHQW WR EH VKDUHG
DPRQJ SDUWLFLSDQWV RU DQ LQGLYLGXDO SDUWLFLSDQW¶V SHUVRQDOPHPRU\ RUJDQL]DWLRQ ,Q WKHPHDQZKLOH WKH FRJQLWLYH
SURFHVVYLHZSRLQWHQDEOHVXVWRORRNLQVLGHWKHPHQWDOVSDFHRIHDFKSDUWLFLSDQWE\IRFXVLQJRQWKHPHQWDOSURFHVVHV
IRULQWHUSUHWLQJRUSURGXFLQJYHUEDODQGQRQYHUEDOEHKDYLRUVLQFRQYHUVDWLRQ
2QWKHHQJLQHHULQJVLGHDV\QWKHWLFDSSURDFKKDVEHHQWDNHQWREXLOGFRQYHUVDWLRQDOV\VWHPVVLQFHHDUO\GD\VRI
DUWLILFLDOLQWHOOLJHQFHUHVHDUFKLQWKHV$IWHUWKHLQLWLDOVXFFHVVRIQDWXUDOODQJXDJHTXHVWLRQDQVZHULQJV\VWHPV
QXPHURXV $, UHVHDUFKHUV EHFDPH LQWHUHVWHG LQ H[WHQGLQJ WKHP DV LQWHUDFWLRQDO V\VWHPV WKDW FRXOG SXUVXH JRDO
RULHQWHG GLDORJXH  VSRNHQ GLDORJXH RU PXOWLPRGDO GLDORJXH (YHQWXDOO\ WKRVH HQGHDYRUV FRQYHUJHG DV
HPERGLHGFRQYHUVDWLRQDODJHQWVRULQWHOOLJHQWYLUWXDODJHQWVDIWHUWKHJURXQGEUHDNLQJ.QRZOHGJH1DYLJDWRUPRYLH
EDVHGRQDERRNE\6FXOOH\DQG%\UQHUHOHDVHGE\$SSOH,QFLQ7KLVPRYLHHORTXHQWO\LOOXVWUDWHGKRZDQ
DUWLILFLDOLQWHOOLJHQFHV\VWHPHPSOR\HGDVDQHPERGLHGFRQYHUVDWLRQDODJHQWFRXOGKHOSSHRSOH,QVSLUHGUHVHDUFKHUV
VWDUWHGWREXLOGHPERGLHGFRQYHUVDWLRQDODJHQWVDQGLQWHOOLJHQWYLUWXDODJHQWVHJ3HHG\ZKLFKERUHNH\IHDWXUHV
RI WKH DJHQW LOOXVWUDWHG LQ 7KH .QRZOHGJH 1DYLJDWRU PRYLH VXFK DV DQWKURSRPRUSKLVP DQG YHUEDOQRQYHUEDO
LQWHUDFWLRQV
)URPPHWKRGRORJLFDO SRLQWV RI YLHZ DSSURDFKHV WR EXLOG FRQYHUVDWLRQDO V\VWHPV FDQ EH FODVVLILHG LQWR WKUHH
JURXSV7KHHDUOLHVWDSSURDFKHVSODFHGDQHPSKDVLVRQWKHSULQFLSOHVDQGWKHV\VWHPDUFKLWHFWXUH'LVFXVVLRQVZHUH
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PDGHRQILQGLQJWKHDUFKLWHFWXUHRQEULQJLQJDERXWPRGXODULW\DQGIOH[LELOLW\5HVHDUFKHUVPDGHDFHUWDLQDPRXQWRI
WULDODQGHUURU WR UHDOL]HDPRVWO\SDUWLDO VHWRI IXQFWLRQVQHFHVVDU\ IRUEXLOGLQJFRQYHUVDWLRQDOV\VWHPV7KHPRVW
FODVVLFDSSURDFKLVDKLHUDUFKLFDOPHWKRGLQZKLFKWKHSURFHVVLQJSURFHHGVIURPWKHSHUFHSWLRQRIWKHHQYLURQPHQW
IROORZHGE\DVHPDQWLFSURFHVVLQJIURPZKLFKWKHRXWSXWLVJHQHUDWHG7KHEODFNERDUGDUFKLWHFWXUHLVHPSOR\HGWR
DFKLHYHIOH[LELOLW\LQFRQWURO7KHPRVWVXFFHVVIXOFDVHZDV+($56$<,,VSHHFKGLDORJXHV\VWHP
,Q WKH VHFRQG DSSURDFKHV VFULSWV DQGPDUNXS ODQJXDJHVZHUH GHYHORSHG DV D KDQG\PHDQV IRU GHYHORSLQJ
FRQYHUVDWLRQDO V\VWHPV6FULSWV DQGPDUNXS ODQJXDJHVDUHXVHG WR VSHFLI\ WKHEHKDYLRURI D FRQYHUVDWLRQDO DJHQW
7KH\ DOORZ DXWKRULQJ FRQYHUVDWLRQDO DJHQW VFHQDULRV WKDW FDQ LQWHUDFW ZLWK WKH XVHU RU RWKHU DJHQWV ZLWKRXW
FRPPLWWLQJ WR LPSOHPHQWDWLRQ GHWDLOV $ VFULSW ODQJXDJH LV PRUH OLNH D KLJKOHYHO SURJUDPPLQJ ODQJXDJH $Q
LQWHUSUHWHUWDNHVDQH[SUHVVLRQLQDJLYHQVFULSWODQJXDJHWRSURGXFHDQLPDWLRQIRUDJLYHQVLWXDWLRQ,QFRQWUDVWD
PDUNXS ODQJXDJH LV OHVV SURFHGXUDO DOORZLQJ WKH WDUJHW DQLPDWLRQ WR EH VSHFLILHG ZLWKRXW FRPSOHWH SURFHGXUDO
LQIRUPDWLRQZKLFKLQWURGXFHVVRPHIOH[LELOLW\$QDFWLRQSODQQHUDQGDQDFWLRQUHDOL]HUDUHUHTXLUHGIRUSURFHGXUDO
LQWHUSUHWDWLRQRIPDUNXSODQJXDJHH[SUHVVLRQVWRSURGXFHDQLPDWLRQ
,QWKHWKLUGDSSURDFKHVFRUSRUDDUHXVHGWREDVHWDUJHWEHKDYLRUVRIFRQYHUVDWLRQDODJHQWVRQYDULHWLHVREVHUYHG
LQH[LVWLQJFRQYHUVDWLRQV,QFRUSXVEDVHGJHQHUDWLRQRIFRQYHUVDWLRQDJHQWEHKDYLRUVRQHILUVWFUHDWHVDQLQWHUDFWLRQ
FRUSXVRUDGDWDEDVHFRQWDLQLQJLQVWDQFHVRIDFWXDOFRQYHUVDWLRQEHKDYLRUVIURPZKLFKVSHFLILFDWLRQRILQWHUDFWLRQV
LV JHQHUDWHG LQ DPDUNXS ODQJXDJH %\ H[DPLQLQJ WKH EHKDYLRUV RI KXPDQV TXDQWLWDWLYHO\ RQHPLJKW EH DEOH WR
GHWHUPLQHWKHNH\IHDWXUHVWKDWGLIIHUHQWLDWHDSSHDOLQJJHVWXUHVIURPXQDSSHDOLQJRQHV
(YDOXDWLRQ LV LQGLVSHQVDEOH WRHVWDEOLVKD VROLGXQGHUVWDQGLQJ WHFKQRORJ\*HQHUDOO\ HYDOXDWLRQFULWHULD FDQEH
FODVVLILHGDVXVDELOLW\DQGXVHUSHUFHSWLRQ8VDELOLW\LVUHODWHGWRWDVNSHUIRUPDQFHDQGFDQEHLQYHVWLJDWHGLQWHUPV
RIOHDUQDELOLW\HIILFLHQF\DQGHUURU2QWKHRWKHUKDQGXVHUSHUFHSWLRQLVFRQFHUQHGZLWKWKHZD\DXVHUSHUFHLYHV
WKH FRQYHUVDWLRQDO V\VWHP8VHU SHUFHSWLRQPD\ EH MXGJHGZLWK UHVSHFW WR VDWLVIDFWLRQ HQJDJHPHQW KHOSIXOQHVV
WUXVWEHOLHYDELOLW\OLNHDELOLW\DQGHQWHUWDLQPHQW
7KHSUHYLRXV UHVHDUFK LQEXLOGLQJ FRQYHUVDWLRQDO V\VWHPV LV OLPLWHGGXH WR WKHSRYHUW\RI FRPPRQJURXQG IRU
KXPDQ DJHQW LQWHUDFWLRQ &RPPRQ JURXQG LV D VKDUHG NQRZOHGJH DQG EHOLHI DPRQJ SDUWLFLSDQWV $FFRUGLQJ WR
&ODUNFRPPRQJURXQGFRQVLVWVRIFRPPXQDODQGSHUVRQDOFRPPRQJURXQG7KHIRUPHUFRPSULVHVKXPDQQDWXUH
FRPPXQDOOH[LFRQVFXOWXUDOIDFWVQRUPVDQGSURFHGXUHVZKLOHWKHODWWHULQYROYHVSHUFHSWXDOEDVHVDFWLRQDOEDVHV
SHUVRQDO GLDULHV LQFOXGLQJ GLVFRXUVH IULHQGV DQG VWUDQJHUV DQG SHUVRQDO OH[LFRQV -XVW DV FRPPRQ JURXQG LV
QHFHVVDU\IRUKXPDQKXPDQFRQYHUVDWLRQVWRSURFHHGHIILFLHQWO\DQGUHOLDEO\LWLVDOVRLQGLVSHQVDEOHIRUSURILFLHQW
DQG WUXVWDEOH KXPDQDJHQW LQWHUDFWLRQV , SURSRVHG D VKDULQJ K\SRWKHVLV DUJXLQJ WKDW FRPPRQ JURXQG LV
PDQGDWRU\IRUHPSDWKLFUHODWLRQV(YHQDIWHUDQHQGHDYRURIUHVHDUFKRYHUILIW\\HDUVWLOOWRGD\ZHGRQRWVWLOOKDYH
DQ HIIHFWLYHPHWKRGRIPDNLQJ FRPPRQJURXQG UHDG\ IRU XVH LQ FRQYHUVDWLRQDO V\VWHPV ,W DOVR OHDGV WR DQRWKHU
OLPLWDWLRQRI WKHSUHYLRXVUHVHDUFKRQFRQYHUVDWLRQDOV\VWHPWKDW OLWWOHHIIRUWVKDYHEHHQPDGHRQ WUDQVDFWLRQDORU
QDUUDWLYHRULHQWHG DVSHFWV RI FRQYHUVDWLRQ ZKLOH D PDMRULW\ RI SUHYLRXV UHVHDUFK KDV EHHQ IRFXVLQJ RQ DQ
LQWHUDFWLRQDODVSHFWV$VD UHVXOW WKHFRQYHUVDWLRQDOV\VWHPVVWLOO UHPDLQDVDQDOLHQ WRKXPDQVDQGSUHPDWXUH IRU
VKDULQJ DQG FXOWLYDWLQJ ZLVGRP LQ D FRPPXQLW\ 'XH WR WKH ODUJH YROXPH DQG WDFLWQHVV RI FRPPXQDO FRPPRQ
JURXQGLWLVQRWHDV\WRHVWDEOLVKDGHSHQGDEOHFRPPRQJURXQGIRURUGLQDU\FRQYHUVDWLRQ,WLVQRWIHDVLEOHWRKDQG
FUDIW WKHFRPPXQDOFRPPRQJURXQGGXH WR LWVYROXPH ,W LV VWLOOEH\RQG WKH UHDFKRIPDFKLQH OHDUQLQJGXH WR LWV
WDFLWQHVV$OWKRXJK LW LV OLNHO\ WKDW D JRRG GHOLQHDWLRQ RI FRPPXQDO FRPPRQ JURXQG FRXOG EH REWDLQHG WKURXJK
FRQYHUVDWLRQ JRRG FRQYHUVDWLRQ FDQQRW EH REWDLQHG ZLWKRXW FRPPRQ JURXQG ,W LV LQGHHG D FKLFNHQDQGHJJ
SUREOHP
$GDWDLQWHQVLYHDSSURDFKWRFRQYHUVDWLRQDOLQIRUPDWLFV
$ GDWDLQWHQVLYH DSSURDFK WR FRQYHUVDWLRQDO LQIRUPDWLFV LV FRQFHUQHGZLWK DFTXLVLWLRQ DQG XWLOL]DWLRQ RI GDWD
UHJDUGLQJ KRZ SDUWLFLSDQWV LQWHUDFW ZLWK HDFK RWKHU ZKDW LQIRUPDWLRQ WR EH VKDUHG DQG ZKLFK DVSHFWV RI WKH
HQYLURQPHQWDUHUHOHYDQW,WVSULPDU\DLPLVWREXLOGDFRPSXWDWLRQDOIUDPHZRUNIRUVKDULQJDQGFXOWLYDWLQJZLVGRP
WKURXJKHQKDQFLQJFRQYHUVDWLRQDOLQWHUDFWLRQVDQGIDFLOLWDWLQJFRQYHUVDWLRQDOFRQWHQWLQDFRPPXQLW\:HDUHNHHQ
WRSURYRNHDQGVXSSRUWHPSDWKLFFRQYHUVDWLRQLQZKLFKSDUWLFLSDQWVDUHHQJDJHGLQDJDPHOLNHDFWLYLW\WRPDNHWDFLW
WKRXJKWV H[SOLFLW DQG RUJDQL]H WKHP LQWR D ODUJHU GLVFRXUVH LQ D YHU\ HIIHFWLYH WULDODQGHUURU IDVKLRQ &RPPRQ
JURXQGEXLOGLQJLVDNH\LVVXHWRPDNHLWKDSSHQ,QRUGHUWREUHDNWKURXJKWKHFKLFNHQDQGHJJGHDGORFNZHDWWHPSW
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WRUHDOL]HDprimordial soup of conversationDQLQLWLDOFRUHEH\RQGDFULWLFDOPDVVVRWKDWLWFDQHPEUDFHQXWULWLRQ
ULFKHQRXJKWRDWWUDFWSDUWLFLSDQWV¶HQJDJHPHQWLQSURGXFWLYHFRQYHUVDWLRQVIURPZKLFKFRQYHUVDWLRQDOV\VWHPVFDQ
OHDUQWRLPSURYHFRPPRQJURXQG7RZDUGWKLVHQGZHHTXDOO\SODFHDQHPSKDVLVRQLQWHUDFWLRQDODQGWUDQVDFWLRQDO
DVSHFWVRIFRQYHUVDWLRQ7KXVFRQYHUVDWLRQDOHQYLURQPHQWDQGFRQWHQW LVDQ LQWHJUDOSDUWRI WKH WRSLFVFRYHUHG LQ
FRQYHUVDWLRQDOLQIRUPDWLFV&RQYHUVDWLRQDOHQYLURQPHQWSURYLGHVWKHSDUWLFLSDQWVZLWKDSODFHIRULQWHUDFWLRQDQGDQ
LQYHQWRU\RISRWHQWLDOUHIHUHQWVZKLFKPLJKWEHUHIHUUHGWRLQFRQYHUVDWLRQ&RQYHUVDWLRQFRQWHQWUHSUHVHQWVZKDWLV
PDQLIHVWHG GXULQJ FRQYHUVDWLRQ&RQYHUVDWLRQ FRQWHQWPD\ EH SURGXFHG RIIOLQH RU RQOLQH DQG FRQVXPHG GXULQJ D
FRQYHUVDWLRQ&RQYHUVDWLRQFRQWHQWPLJKWEHWUDQVIRUPHGDQGDFFXPXODWHGE\DSHUVRQWRSURGXFHODUJHUXQLWVRID
VWRU\
7KHSULPDU\WKHRUHWLFDOEDFNERQHLVFRQYHUVDWLRQTXDQWL]DWLRQWKDW LQWHJUDWHV WKHLQWHUDFWLRQDODQGWUDQVDFWLRQDO
DVSHFWV RI FRQYHUVDWLRQ 7KH FRQYHUVDWLRQ TXDQWL]DWLRQ LV D WKHRU\ WKDW FKDUDFWHUL]HV FRQYHUVDWLRQ DV D VHULHV RI
FRQYHUVDWLRQDOTXDQWDHDFKRIZKLFKSDFNDJHVLQIRUPDWLRQDERXWUHOHYDQWSDUWLFLSDQWVUHIHUHQFHVWRWKHREMHFWVDQG
HYHQWV GLVFXVVHG LQ WKH GLVFRXUVH D VHULHV RI YHUEDO DQG QRQYHUEDO XWWHUDQFHV H[FKDQJHG E\ WKH SDUWLFLSDQWV
FRPPLWPHQWVWRSUHYLRXVGLVFRXUVHWKHPHVDQGQHZSURSRVLWLRQVLQWKHGLVFRXUVHUKHPHV$OWKRXJKZHDVVXPH
WKDW HDFK FRQYHUVDWLRQ TXDQWXP FDQ EH VHHQ DV D GLFWDWLRQ RI FRQYHUVDWLRQ VHJPHQW IURP D UHDO RU K\SRWKHWLFDO
REVHUYHUZHDOVRDVVXPHWKDWHDFKSDUWLFLSDQWFDQQRUPDOO\LQWHUSUHWWKHFRQYHUVDWLRQVHJPHQWLQDVLPLODUIDVKLRQ
WRLQWHUQDOO\SURGXFHFRQYHUVDWLRQTXDQWDIRUODWHUXVHWRLQWHUSUHWFRQYHUVDWLRQDOVFHQHVRUSURGXFHFRQYHUVDWLRQDO
EHKDYLRUV LQ VLPLODU VLWXDWLRQV 7KH HSLVRGLF PHPRU\ RI HDFK SDUWLFLSDQWV PLJKW EH UHJDUGHG DV D VWUXFWXUHG
FROOHFWLRQ RI FRQYHUVDWLRQ TXDQWD ZKLOH KHUKLV VHPDQWLF PHPRU\ PD\ FRQVLVW RI PRUH DEVWUDFW RU SURWRW\SLFDO
HQWLWLHV/RQJWHUPPHPRU\SURFHVVHVZLOOLQWHUYHQHWRJHQHUDOL]HHSLVRGLFPHPRU\LQWRVHPDQWLFPHPRU\WRVHUYH
DVDSURWRW\SHIRUFRSLQJZLWKEURDGHUGLVFRXUVHVLQWKHIXWXUH
2QWKHFRPSXWDWLRQDOVLGHLWFRQVLVWVRIVPDUWFRQYHUVDWLRQVSDFHFRQYHUVDWLRQFDSWXUHFRQYHUVDWLRQSURGXFWLRQ
FRJQLWLYHDSSURDFKDQGDQLQWHJUDWHGDSSURDFK,QWKHIROORZLQJVHFWLRQV,ZLOOGHVFULEHWKHPLQPRUHGHWDLO
6PDUWFRQYHUVDWLRQVSDFH
6PDUW FRQYHUVDWLRQ VSDFH LV D VKDUHG LQWHUDFWLRQ HQYLURQPHQW FUHDWHG E\ PL[HG UHDOLW\ UDQJLQJ IURP YLUWXDO
UHDOLW\ WR DXJPHQWHG UHDOLW\ZKLFK HQFRPSDVVHV SDUWLFLSDQWV DQG UHIHUHQWVRI FRQYHUVDWLRQ ,W LV QRW RQO\XVHG WR
HQWHUWDLQ WKH XVHUV E\ SURYLGLQJ ZLWK DQ LQWHOOLJHQW HQYLURQPHQW IRU FRQYHUVDWLRQ EXW DOVR WR VFLHQWLILFDOO\
LQYHVWLJDWH FRQYHUVDWLRQ XQGHU YDULRXV GHVLJQHG VHWWLQJV :H KDYH EHHQ ZRUNLQJ ZLWK WZR W\SHV RI VPDUW
FRQYHUVDWLRQVSDFHDQRSHQVPDUWVSDFHZKHUHDFWRUVFDQPRYHDURXQGWRG\QDPLFDOO\LQWHUDFWZLWKHDFKRWKHUDQG
WKHHQYLURQPHQWDQGDQLPPHUVLYHLQWHUDFWLRQVSDFHZKHUHDFWRUVDUHLQGLYLGXDOO\HPEHGGHGDQGLQWHUDFWZLWKHDFK
RWKHUWKURXJKLQWHUFRQQHFWHGDPELHQWDXGLRYLVXDOFHOOV,QWKLVSDSHUZHIRFXVRQWKHODWWHU
4.1. Immersive Collaborative Interaction Environment (ICIE) 
2XU,PPHUVLYH&ROODERUDWLYH,QWHUDFWLRQ(QYLURQPHQW,&,( LVDIDFLOLW\ WKDWFDQHPEUDFHWKHXVHU LQDVSDFH
F\OLQGULFDOO\VXUURXQGHGE\ODUJHGLVSOD\VDERXWPGLDPHWHUDQGPLQKHLJKWDQGPXOWLSOHVSHDNHUVWRJHWKHU
ZLWKSOXJLQDXGLRYLVXDOVHQVRUVIRUFDSWXULQJXVHUEHKDYLRUVWKHUHLQ,W IHDWXUHVULFKDPELHQW LQIRUPDWLRQIRU WKH
XVHU WR HQMR\ZLWK ORZ FRJQLWLYH ORDG DQG WKH DELOLW\ WR FDSWXUH KXPDQPRWLRQZLWK IHZ SK\VLFDO FRQVWUDLQWV ,W
DOORZVWKHXVHUWRFRQWURODQDYDWDURUWHOHRSHUDWHGURERWLQDVLWXDWHGIDVKLRQLQDKXPDQDJHQWLQWHUDFWLRQ+$,
HQYLURQPHQW IURP D ILUVWSHUVRQ SHUVSHFWLYH0RUH WKDQ RQH ,&,( FDQ EH FRQQHFWHGZLWK HDFK RWKHU WR YLUWXDOO\
FRPSRVH D VKDUHG VSDFH IRU FRQYHUVDWLRQ $OWHUQDWLYHO\ DQ ,&,( FDQ EH FRQQHFWHG WR D PRELOH URERW ZLWK DQ
RPQLGLUHFWLRQDOFDPHUDWRDOORZWKHXVHULQDQ,&,(WRLQWHUDFWZLWKSHRSOHXVLQJDPRELOHURERWDVKHUKLVSK\VLFDO
VXUURJDWHLQDUHPRWHHQYLURQPHQW,&,(KDVEHHQXVHGIRUQXPHURXVSURMHFWVLQFOXGLQJYLUWXDOPHHWLQJYLGHRJDPH
WHOHSUHVHQFH WRQDPH MXVW D IHZ)URP WKHYLHZSRLQW RI FRQYHUVDWLRQDO LQIRUPDWLFV ,&,(SURYLGHVZLWK DXVHIXO
HQYLURQPHQWIRUFROOHFWLQJEHKDYLRUDOGDWDRQFRQYHUVDWLRQLQYDULRXVVHWWLQJVGHVLJQHGE\UHVHDUFKHUV,QDGGLWLRQ
ZHKDYHUHFHQWO\LQWURGXFHGDGRPHGLVSOD\WKDWFDQSURGXFHPXFKVWURQJHULPPHUVLRQ
$QDOWHUQDWLYHDSSURDFKWRDVKDUHGYLUWXDOVSDFHLVWRHPSOR\KHDGPRXQWGLVSOD\V+0'VZKLFKSURYLGHWKH
XVHUZLWK D SRUWDEOH HQYLURQPHQW WR HQWHU WKH YLUWXDO VSDFH IURP DOPRVW HYHU\ZKHUH$OWKRXJK ,&,( KDV QR VXFK
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SRUWDELOLW\LWFDQSURYLGHWKHXVHUZLWKDVWDEOHPHDQVDQGZLGHYLHZDQJOHIRUVKDULQJWKHYLUWXDOHQYLURQPHQWZLWK
DXVXDOO\VPDOOQXPEHURISK\VLFDOO\FRORFDWHGSHRSOHZLWKRXWZHDUDEOHDSSDUDWXVVXFKDV+0'
4.2. Background capture 
7KHUROHRIEDFNJURXQGFDSWXUHLVWREXLOGD'PRGHOIRUDSRUWLRQRIWKHSK\VLFDOZRUOGWREHSURMHFWHGRQWKH
LPPHUVLYHGLVSOD\IURPJLYHQYLHZSRLQWV'LIIHUHQWWHFKQLTXHVDUHXVHGWRFDSWXUHWKHRXWGRRUDQGLQGRRUVFHQHV
7KH IRUPHU UHTXLUHV RQO\ D GLJLWDO FDPHUD WR FDSWXUH WKH RXWGRRU VFHQH ,W FRPELQHV PXOWLSOH FRPSXWHUYLVLRQ
WHFKQLTXHVLQFOXGLQJVWUXFWXUHIURPPRWLRQPXOWLYLHZVWHUHRDQGGHSWKPDS*LYHQDQRXWGRRUVFHQHRXUV\VWHP
ZLOOILUVWUHFRQVWUXFWDURXJK'JHRPHWU\IURPUHDOZRUOGSKRWRVXVLQJWKHVWHUHRPHWKRG$IWHUWKDWLWZLOOEXLOG
SDQRUDPDLPDJHV7KHV\VWHPZLOODOVRFUHDWHDGHSWKPDSIRUHDFKSDQRUDPDLPDJHIURPWKH'JHRPHWU\,WZLOO
LQWHUSRODWHEHWZHHQSDQRUDPDLPDJHSDLUVLIWKHXVHUPRYHVWRDSRVLWLRQIRUZKLFKLPDJHGDWDGRHVQRWH[LVW$V
WKH XVHU ZDONV LQ WKH YLUWXDO VSDFH D SDQRUDPLF LPDJH ZLOO EH XSGDWHG DFFRUGLQJO\ DOPRVW LQ UHDO WLPH ,Q D
SUHOLPLQDU\ HYDOXDWLRQZHKDYH IRXQG WKDW WKH FXUUHQWYHUVLRQ FDQ DXWRPDWLFDOO\ UHFRQVWUXFW IURPDSSUR[LPDWHO\
GLJLWDOSKRWRVD'VFHQHIRUDP[PVSDFHLQRQHGD\
7RFDSWXUHWKHLQGRRUVFHQHVRQHV\VWHPUHFRQVWUXFWVFDPHUDSRVHVDQGDSRO\JRQPHVKIURPGLJLWDOSKRWRV,W
XVHVUDQGRPVDPSOLQJOLNH5$16$&WRHVWLPDWHFDPHUDSRVHWRFRSHZLWKZKLWHEDODQFHGLIIHUHQFHEHWZHHQLPDJHV
7KH V\VWHP H[WUDFWV WKH JURXQG OHYHO IURP D SRO\JRQ PHVK DQG VPRRWKHQV LW $QRWKHU V\VWHP XVHV WKH 6/$0
VLPXOWDQHRXVORFDOL]DWLRQDQGPDSSLQJPHWKRGEDVHGRQWKHVFDQQHGGDWDRIWKHHQYLURQPHQWIURPDVLQJOH.LQHFW
VHQVRU ,W UHFRQVWUXFWV D 'PRGHO RI WKH VXUURXQGLQJ HQYLURQPHQW XVLQJ LPDJH IHDWXUHV DQG WKH GHSWK PDS ,W
LQLWLDOO\HVWLPDWHVWKHUHODWLYH'ORFDWLRQRIWKHVFDQQLQJ.LQHFWVHQVRUXVLQJLPDJHIHDWXUHV$IWHUWKHHVWLPDWLRQ
RIWKH.LQHFWVHQVRUSRVLWLRQRIHDFKVFDQQHGIUDPHLWZLOOLQWHJUDWHWKHVFDQQHGGHSWKPDSGDWDDQGUHFRQVWUXFWWKH
VFHQH:HFDQDOVRFRQQHFWWKHRXWGRHUDQGLQGRRUFDSWXUHWRSURGXFHDXQLILHGYLUWXDOVSDFH
&DSWXULQJFRQYHUVDWLRQDOLQWHUDFWLRQ
2XU UHSHUWRLUH RI FRQYHUVDWLRQDO EHKDYLRU FDSWXUH FRQVLVWV RI FDSWXULQJ JURXS LQWHUDFWLRQ LQ D QDUURZ VSDFH
FDSWXULQJ ILUVWSHUVRQ YLHZ E\ FRUQHDO LPDJLQJ DQG HVWLPDWLQJ WKH SK\VLRORJLFDO LQGLFHV RI WKH XVHU LQ
FRQYHUVDWLRQDOLQWHUDFWLRQ
5.1.  Capturing group interaction in a narrow space 
7KUHHGLPHQVLRQDO FRQYHUVDWLRQ FDSWXUH E\ PXOWLSOH .LQHFWV '&&E\0.  PHDVXUHV FRQYHUVDWLRQDO
LQWHUDFWLRQVLQDVSDFHZLWKDPGLDPHWHUWRSURGXFHD'PRYLHWKDWDOORZVRQHWRREVHUYHWKHDFWLYLWLHVYLUWXDOO\
IURPDQ\YLHZSRLQWVWRJHWKHUZLWKWKHEDFNJURXQG7KHWDUJHWPD\LQFOXGHXSWRIRXUSDUWLFLSDQWVDQGREMHFWVVXFK
DVDWDEOHDQGDZDOO7KHSDUWLFLSDQWVPD\PRYHDURXQGWKHVSDFHDQGWDONZLWKHDFKRWKHUZLWKQRQYHUEDOEHKDYLRUV
7KHEDFNJURXQGLVDVVXPHGWREHVWDWLF7KHFXUUHQWYHUVLRQRI'&&E\0.FDSWXUHVWKHSDUWLFLSDQWV¶EHKDYLRUDQG
WKHEDFNJURXQGVHSDUDWHO\DQGPHUJHWKHUHVXOWLQJ'PRGHOVLQWRRQH7KHEDFNJURXQGLVFDSWXUHGXVLQJWKHLQGRRU
EDFNJURXQGFDSWXUHPHWKRGGHVFULEHG LQ WKHSUHYLRXVVHFWLRQ7RFDSWXUH WKH LQWHUDFWLRQVRISDUWLFLSDQWVVNHOHWRQ
GDWD IURP PXOWLSOH .LQHFW VHQVRUV DUH XVHG WR HVWLPDWH WKH PRWLRQ RI WKH SDUWLFLSDQW )LUVWO\ SHUVRQDO ,'V DUH
DOORFDWHGWRHDFKVHWRIVNHOHWRQGDWDIRUHDFK.LQHFWVHQVRU6HFRQGO\HDFKVHWRIVNHOHWRQGDWDLVSURMHFWHGLQWRDQ
LQWHJUDWHGFRRUGLQDWLRQZKHUHWKHSHUVRQDO,'VDUHLQWHJUDWHGEDVHGRQWKHRYHUODSRIWKHVNHOHWRQFRRUGLQDWLRQGDWD
)LQDOO\HDFKMRLQWFRRUGLQDWHRIWKHVNHOHWRQGDWDLVLQWHJUDWHGZLWKZHLJKWVGHWHUPLQHGE\YDULRXVKHXULVWLFVVXFK
DV KRZ PDQ\ VHQVRUV KDYH FDSWXUHG WKH MRLQW 7LPH VHULHV GDWD DUH DOVR FKHFNHG IRU WKH FRQVLVWHQF\ RI MRLQW
UHFRJQLWLRQ7RUHGXFHWKHRYHUKHDGRIFDOLEUDWLQJPXOWLSOH.LQHFWVHQVRUFRRUGLQDWLRQWKH'&&E\0.LQWHJUDWHV
WKHPXVLQJWKHVNHOHWRQGDWDDQGGHSWKPDS
5.2. First-person view by corneal imaging 
&DSWXULQJ WKH ILUVW SHUVRQ YLHZ RI WKHZRUOG SURYLGHV D YDOXDEOHPHDQV IRU HVWLPDWLQJ WKHPHQWDO VWDWXV RI D
KXPDQ,QIDFWZHKDYHIRXQGWKDWILUVWSHUVRQYLHZPD\EULQJDERXWTXLWHGLIIHUHQWHPRWLRQDOVWDWHIURPWKHWKLUG
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SHUVRQYLHZLQKXPDQURERWLQWHUDFWLRQ2XUFRUQHDOLPDJLQJWHFKQRORJ\GHWHUPLQHVWKHSRLQWRIJD]H3R*DQG
HVWLPDWLQJ WKH YLVXDO ILHOG IURP UHIOHFWLQJ OLJKW DW WKH FRUQHDO VXUIDFH XVLQJ D FORVHGIRUP VROXWLRQ2XUPHWKRG
DOORZVIRUHTXLSPHQWDQGFDOLEUDWLRQIUHH3R*DQGSHULSKHUDOYLVLRQHVWLPDWLRQ
5.3. Physiological indices 
7KHXVHU¶VHPRWLRQDQGVWUHVVQHHG WREHPRQLWRUHGIRUDFRQYHUVDWLRQDOV\VWHPWRVXVWDLQSOHDVDQW LQWHUDFWLRQ
ZLWK WKHXVHU$JHQW¶VDGYLFHVPD\QRWEHZHOODFFHSWHGE\ WKHXVHUXQOHVVVKHRUKH LVRSHQ WRDGYLFHV LHQRW
RFFXSLHGE\VRPHWKRXJKWVRUFRPPLWWHGWRVRPHWKRXJKW3K\VLRORJLFDOLQGLFHVSURYLGHXVZLWKDXVHIXOPHDQVIRU
HVWLPDWLQJWKHXVHU¶VPHQWDOVWDWHDQGSURFHVV)RUH[DPSOHWKHPHQWDOVWUHVVPD\EHHVWLPDWHGE\PHDVXULQJWKH
ORZIUHTXHQF\KLJKIUHTXHQF\KHDUWUDWHYDULDELOLW\/)+):HKDYHIRXQGWKDWWKHFRPELQDWLRQRI/++)DQGWKH
VNLQ FRQGXFWDQFH UHVSRQVH 6&5 DOORZVXV WR HVWLPDWH WKHGHJUHHRI FRQFHQWUDWLRQGXULQJ95H[HUFLVHJDPHV
)XUWKHUPRUHZHKDYHIRXQGWKDWWKHXVHUDFFHSWVDGYLFHVIURPDFRQYHUVDWLRQDODJHQWZKHQWKHPHQWDOVWDWXVRIWKH
XVHULVWDNHQLQWRDFFRXQW
3URGXFLQJFRQYHUVDWLRQDOEHKDYLRUV
/HDUQLQJ E\ LPLWDWLRQ DOORZV FRQYHUVDWLRQDO DJHQWV WR HVWLPDWH FRPPXQLFDWLRQ SULQFLSOHV IURP GHPRQVWUDWHG
VDPSOH RI LQWHUDFWLRQV 2XU HDUO\ ZRUN RI OHDUQLQJ E\ LPLWDWLRQ IRFXVHG RQ QRQYHUEDO FRPPXQLFDWLRQV 2XU
PHWKRGFRQVLVWVRIIRXUVWDJHV$WWKHGLVFRYHU\VWDJHWKHEDVLFDFWLRQVDQGFRPPDQGVZLOOEHGLVFRYHUHG
$WWKHDVVRFLDWLRQVWDJHDSUREDELOLVWLFPRGHOZLOOEHJHQHUDWHGZKLFKVSHFLILHVWKHOLNHOLKRRGRIWKHRFFXUUHQFHRI
REVHUYHG DFWLRQV DV D UHVXOW RI REVHUYHG FRPPDQGV *UDQJHU FDXVDOLW\ LV XVHG WR GLVFRYHU QDWXUDO GHOD\ $W WKH
FRQWUROOHU JHQHUDWLRQ VWDJH WKH EHKDYLRUDOPRGHOZLOO EH FRQYHUWHG LQWR DQ DFWXDO FRQWUROOHU WR DOORZ WKH URERWLF
DJHQWWRDFWLQVLPLODUVLWXDWLRQV)LQDOO\WKHJHVWXUHVDQGDFWLRQVOHDUQHGIURPPXOWLSOHVHVVLRQVZLOOEHFRPELQHG
LQWRDVLQJOHPRGHODWWKHDFFXPXODWLRQVWDJH$OWKRXJKWKLVIUDPHZRUNFDQGHPRQVWUDWHWKHEDVLFDELOLW\RIOHDUQLQJ
E\ LPLWDWLRQ LW LV OLPLWHG LQ WKDW WKHEXLOGLQJEORFNVDUH UDWKHUSULPLWLYH WKH ORZOHYHOSULPLWLYHSUREOHPDQG LW
FDQQRWGHFLGHIRULWVHOIZKHQLWQHHGVWRLPLWDWHWKHLQVWUXFWRUDQGLPSURYHLWVVNLOOVE\ZDWFKLQJRWKHUSHRSOHGRLQJ
WKHVNLOOVLWDOUHDG\OHDUQHGWKHFRQWH[WSUREOHP
7R DGGUHVV WKH ORZOHYHO SULPLWLYH SUREOHP ZH GHVLJQHG LPSOHPHQWHG DQG HYDOXDWHG RI D FORVHG ORRS SRVH
FRS\LQJ V\VWHP 7KLV V\VWHP DOORZV WKH URERW WR FRS\ D VLQJOH SRVH ZLWKRXW DQ\ NQRZOHGJH RI
YHORFLW\DFFHOHUDWLRQLQIRUPDWLRQDQGXVLQJRQO\FORVHGORRSPDWKHPDWLFDOIRUPXODHWKDWDUHJHQHUDOHQRXJKWREH
DSSOLFDEOH WR PRVW DYDLODEOH KXPDQRLG URERWV 7KLV V\VWHP PDNHV LW SRVVLEOH WR UHOLDEO\ WHDFK D KXPDQRLG E\
GHPRQVWUDWLRQZLWKRXWWKHQHHGRIGLIILFXOWWRSHUIRUPNLQHVWKHWLFWHDFKLQJ
7KH FRQWH[W SUREOHP FRQWDLQV WKUHH FKDOOHQJHV WKH GDWDVSDUVLW\ FKDOOHQJH WKH QXPEHU RI DYDLODEOH
GHPRQVWUDWLRQV LV XVXDOO\ OLPLWHG WKHGLVWRUWLRQV FKDOOHQJH GHPRQVWUDWLRQVPD\QRWEHSHUIHFW LQ WKH VHQVH WKDW
VRPHRI WKHGHPRQVWUDWLRQVPD\EH IDLOHGDWWHPSWVRU VRPHRI WKHPPD\EHFRQWDPLQDWHGE\QRLVHRUEXUVWVRI
QRQOLQHDUVLJQDOGLVWRUWLRQVDQGWKHFRQIXVLRQFKDOOHQJHGHPRQVWUDWLRQVDUHQRWDOZD\VFRUUHFWO\VHJPHQWHG
7RDGGUHVVWKHVHFRQGDQGWKLUGSUREOHPVZHKDYHGHYHORSHGDQHZDOJRULWKPFDOOHG6$;,PLWDWHZKLFKXWLOL]HV
D QRYHO OHDUQLQJ IURP GHPRQVWUDWLRQ V\VWHP FDOOHG 06$; WKDW LQ WXUQ EXLOGV RQ WKH 6\PEROLF $JJUHJDWH
DSSUR;LPDWLRQ 6$; WLPHVHULHVV\PEROL]DWLRQDOJRULWKPWRKDQGOHPXOWLGLPHQVLRQDO WLPHVHULHV6$;XVHVD
V\PEROLFUHSUHVHQWDWLRQRIWLPHVHULHVWKDWZDVILUVWLQWURGXFHGE\/LQet al6$;WDNHVDVLQSXWDVLQJOHGLPHQVLRQDO
WLPHVHULHVRIOHQJWKTDQGSURGXFHVLWVUHSUHVHQWDWLRQLQWKHIRUPRIDVWULQJRINFKDUDFWHUV TN d ZKHUHHDFK
FKDUDFWHULVWDNHQIURPDMYDOXHGDOSKDEHWHJWKHQXPEHUVIURPWRM:HLQWURGXFHGWKUHHPHWKRGVWRH[WHQG
6$; WR KDQGOHPXOWLGLPHQVLRQDO GDWD 6$;,PLWDWH WDNHV DV LQSXW D VHW RIKPXOWLGLPHQVLRQDO WLPH VHULHVXi RI
OHQJWKVTiSRVVLEO\GLIIHUHQWDQGGLPHQVLRQDOLW\DWKDWUHSUHVHQWGLIIHUHQWLQVWDQFHVRIWKHGHPRQVWUDWHGDFWLRQWR
EHOHDUQHGDQGSURGXFHV=0DWUL[WKDWDVVLJQVWKHUHODWLYHLPSRUWDQFHFRQILGHQFHWRHYHU\LQSXWGHPRQVWUDWLRQIRU
HYHU\TNVWHSVQRZUHSUHVHQWHGDVLQGLYLGXDOV\PEROVRIWKHRULJLQDOWDVN
7KHPDLQVWUHQJWKRI6$;,PLWDWHLVLQEHLQJDEOHWRKDQGOHGLVWRUWLRQVDQGFRQIXVLRQVLQWKHGHPRQVWUDWLRQVWKDW
DUHH[SHFWHGZKHQWKHURERWLVFROOHFWLQJLWVRZQGHPRQVWUDWLRQVDQGDXWRPDWLFDOO\VHJPHQWLQJWKHP6$;,PLWDWH
SURYLGHVDVLPSOHDSSURDFKWRDOOHYLDWHWKHSUREOHPRIXWLOL]LQJWKHLQIRUPDWLRQLQPXOWLSOHGHPRQVWUDWLRQVE\XVLQJ
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WKHPRGHOOHDUQHGWKURXJK6$;,PLWDWHZKLFKHQFRGHVXVHIXOLQIRUPDWLRQIURPDOOGHPRQVWUDWLRQVDVDQLQSXWWR
WKHG\QDPLFPRWRUSULPLWLYH'03OHDUQHU
2Q WKH SUDFWLFDO VLGH WKH OHDUQLQJ E\ LPLWDWLRQPHWKRG QHHGV WR VXVWDLQ WKHPRWLYDWLRQ RI GHPRQVWUDWRUV 7R
DGGUHVV WKLV LVVXHZHKDYHFRQGXFWHG WKUHHVWXGLHV WRH[SORUH WKHHIIHFWVRI LPLWDWLQJD URERW EDFN LPLWDWLRQRQ
KXPDQ¶VSHUFHSWLRQRIWKLVURERWLQWHUPVRILPLWDWLYHVNLOOLQWHUDFWLRQTXDOLW\KXPDQQHVVRIWKHURERWDQGLQWHQWLRQ
RI IXWXUH LQWHUDFWLRQ 7KH UHVXOWV RI WKHVH VWXGLHV WDNHQ WRJHWKHU VKRZ WKDW VXEMHFWV SUHIHUUHG WKH URERW WKDW WKH\
SUHYLRXVO\LPLWDWHGLQWHUPVRILPLWDWLRQVNLOOQDWXUDOQHVVDQGPRWLRQKXPDQOLNHQHVVFRPSDUHGZLWKWKHURERWWKDW
WKH\GLGQRW LPLWDWH7KHUHZDVQRGLIIHUHQFHEHWZHHQ WKH VLPSOHEDFN LPLWDWLRQDQG WKHPRUHFRPSOH[PXWXDO
LPLWDWLRQFRQGLWLRQVLQWKHPDLQVWXG\7KLVUHVXOWVXSSRUWVWKHXVHRIDEDFNLPLWDWLRQIDPLOLDUL]DWLRQVHVVLRQEHIRUH
OHDUQLQJIRUPGHPRQVWUDWLRQVHVVLRQV7KLVUHVXOWHPSKDVL]HVWKHLPSRUWDQFHRIWDNLQJWKHLQWHUDFWLRQFRQWH[WDQG
KLVWRU\LQWRFRQVLGHUDWLRQZKHQDWWULEXWLQJGLIIHUHQFHVLQSHRSOH¶VUHVSRQVHVWRURERWV
&RJQLWLYHGHVLJQ
,Q RUGHU IRU ZLVGRP WR HPHUJH DQG GHYHORS LQ FRQYHUVDWLRQ ZH QHHG WR GHVLJQ D FRJQLWLYH PRGHO IRU
FRQYHUVDWLRQDODJHQWVVRWKDW WKH\FDQVHQVHVRFLDOVLJQDOVHVWLPDWHWKHWDFLW LQWHQWLRQVXQGHUO\LQJWKHPPDQLIHVW
HQRXJKSUHVHQFHDVDFRPPXQLFDWLRQSDUWQHUDQGHYHQOHDGGLVFXVVLRQV
7.1. Communication competence 
2QHRIWKHFKDOOHQJLQJJRDOVLQKXPDQDJHQWLQWHUDFWLRQLVWRGHVLJQGHSHQGDEOHDXWRQRPRXVDJHQWVWKDWFDQEH
GHHPHG DV RXU SDUWQHU WR FROODERUDWHZLWK XV WR DFFRPSOLVK D WDVN LQ D FRPSOH[ GRPDLQ 7RZDUGV WKLV HQG ZH
GHVLJQHG D YLUWXDO EDVNHWEDOO JDPH WR LQYHVWLJDWH KRZ SHRSOH EHKDYH DQG KRZPXFK FRPPXQLFDELOLW\ ZH FDQ
HQGRZDUWLILFLDODJHQWVLQDPXOWLSOD\HUUHDOWLPHVLWXDWHGMRLQWDFWLYLWLHVZKHUHFROODERUDWLRQDQGFRPSHWHQFHDUH
GHHPHGFULWLFDOIDFWRUV:HPRGHOHGWKHEDVNHWEDOOJDPHXVLQJ&ODUN¶VMRLQWDFWLYLW\WKHRU\:HFKDUDFWHUL]HGWKH
WRS OHYHO RI WKH EDVNHWEDOO JDPH DV D FROOHFWLRQ RI MRLQW SURMHFWV LQFOXGLQJ WKRVH IRU JHWWLQJ WKH EDOO LQWR WKH
RSSRVLWLRQ
VKRRSDQGVWRSSLQJWKHRWKHUWHDPIURPVFRULQJ:HPRGHOHGORZHUOHYHOVLQWHUPVRIMRLQWSURMHFWVIRU
SDVVLQJDQGFDWFKLQJ WKHEDOORU UXQQLQJFHUWDLQSOD\V%\REVHUYLQJKRZSHRSOHXVH WKHLUDYDWDUV WRSOD\YLUWXDO
EDVNHWEDOOZHLGHQWLILHGYDULRXVVLJQDOVSOD\HUVXVHLQWHQWLRQDOO\ WRFRPPXQLFDWHZLWKHDFKRWKHUVXFKDVDJD]H
WRZDUGVDWHDPPDWHWRLQGLFDWHDSDVV:HLGHQWLILHGNH\PRGDOLWLHVSOD\HUVZHUHXVLQJH[SOLFLWO\RULPSOLFLWO\WR
VHQGVLJQDOV)RUH[DPSOHZHIRXQGWKDWSOD\HUVXVHGULFKERG\H[SUHVVLRQV:HSURWRW\SHGDVDUHVHDUFKSODWIRUP
DYLUWXDOEDVNHWEDOOJDPHWKDWZLOOEHSOD\HGLQDF\EHUVSDFHE\DQHQVHPEOHRIDYDWDUVDQGDJHQWV
:HFRPSDUHG WKHSOD\HUV¶ SHUFHSWLRQRI DQ DJHQW WHDPPDWHZLWK DKLJKHUEDVNHWEDOO DELOLW\ DJDLQVW RQHZLWK
KLJKHUFRPPXQLFDWLRQDELOLW\:HIRXQGWKDWSHRSOHZHUHDEOHWRGLVWLQJXLVKEHWZHHQWKHWZRDJHQWVDQGSUHIHUUHG
WKH RQHZLWK D KLJKHU FRPPXQLFDWLRQ DELOLW\ HYHQ WKRXJK QR GLIIHUHQFHZDV SHUFHLYHG LQ WKH LQWHOOLJHQFH RI WKH
DJHQWV7KLVZRXOGVXJJHVW WKDWXVHUVSUHIHU WKHFRPPXQLFDWLRQDELOLW\ WR WKH WDVNDELOLW\ LQ WKLVHQYLURQPHQWDO
WKRXJKWKLVFRXOGGHSHQGRQWKHQDWXUHRIWKHJDPH
7.2. Inducing intentional stance 
,QWHQWLRQDO VWDQFH LV DPHQWDO DEVWUDFWLRQ WKDW RQHPD\ DGRSW WRZDUG DQ HQWLW\ZKHQ LW LV EHVW UHJDUGHG DV D
KXPDQOLNHEHLQJWKDWKDVLQWHQWLRQ:HK\SRWKHVL]HGWKDWSHRSOHFRXOGWDNHWKHLQWHQWLRQDOVWDQFHWRZDUGDQDJHQW
LIWKHDJHQWSHUIRUPVJRDORULHQWHGDFWLRQVLQKXPDQDJHQWLQWHUDFWLRQ,QRQHVWXG\ZHFRPSDUHGDWULDODQGHUURU
DJHQW WKDW SHUIRUPVJRDORULHQWHG DFWLRQVXVLQJPXOWLPRGDOEHKDYLRU DJDLQVW D WH[W GLVSOD\ DJHQW WKDW GLVSOD\V LWV
EHKDYLRUDOLQWHQWLRQYLDWH[W$VDUHVXOWZHKDYHIRXQGWKDWSDUWLFLSDQWVFRQWLQXRXVO\WULHGWRFRPPXQLFDWHZLWKWKH
WULDODQGHUURUDJHQWWKDWNHHSVVRPHUHWLFHQFHZKLOHSHUIRUPLQJWKHWDVN:HIRXQGWKDWWKHSDUWLFLSDQWVIHOWWKDWWKH
DJHQWXVLQJPXOWLPRGDOQRQYHUEDOEHKDYLRUZDVPRUHJRDORULHQWHGPRUHLQWHOOLJHQWDQGXQGHUVWRRGWKHLULQWHQWLRQV
PRUHWKDQWKHWH[WGLVSOD\DJHQW
,QDQRWKHUVWXG\ZHDWWHPSWHGWRHQGRZDQDJHQWZLWKDQDELOLW\RIG\QDPLFDOO\FKDQJLQJLWVVWUDWHJ\EDVHGRQ
XVHU¶V HVWLPDWHG VWDWH WR HQFRXUDJH WKH KXPDQ SDUWQHU WR WDNH WKH LQWHQWLRQDO VWDQFH WRZDUGV WKH DJHQW 7KH
K\SRWKHVLVZDVWKDWLIWKHDJHQWFRQVWDQWO\HVWLPDWHVWKHPHQWDOVWDWXVRIWKHXVHUDQGPRWLYDWHKHUKLPRQO\ZKHQLW
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GHWHFWVDVLJQLILFDQWGURSRIKHUKLVPRWLYDWLRQWKHSDUWLFLSDQWVZLOODGRSWWKHLQWHQWLRQDOVWDQFHWRZDUGVWKHDJHQW,W
ZDVHPSLULFDOO\VXSSRUWHGE\DQH[SHULPHQW
7.3. Discussion support by dynamically estimating the preference structure 
3HRSOH RIWHQ UHRUJDQL]H WKH SUHIHUHQFH VWUXFWXUH LQ G\QDPLF DQG LQWHUDFWLYH IDVKLRQ7KH FRQYHUVDWLRQDO DJHQW
VKRXOG EH DEOH WR G\QDPLFDOO\ HVWLPDWH WKH SDUWQHU¶V SUHIHUHQFH VWUXFWXUH WR FRQWURO LWV RZQ FRPPXQLFDWLYH
EHKDYLRUVDFFRUGLQJO\:HUHSUHVHQWWKHVWUXFWXUHRISRWHQWLDOGHFLVLRQVDVDWKUHHGLPHQVLRQVFRQVLVWLQJRIIDFWRU
DVSHFW DQG FKRLFH$ IDFWRU LV D FRQFUHWH IHDWXUH VSHFLI\LQJ D SURSHUW\ WKDW FDQ EH MXGJHG LQ D UDWKHU REMHFWLYH
IDVKLRQ7KHDVSHFWLVDQDEVWUDFWFRQFHSWXDOIHDWXUHWKDWSDUWLFLSDQWVVKDUHLQFKDUDFWHUL]LQJHDFKGHFLVLRQ8QOLNH
IDFWRUVZHFDQQRWDVVXPHWKDWSDUWLFLSDQWVDOZD\VVKDUHWKHGHILQLWLRQRIDVSHFW&KRLFHLVDSRWHQWLDOGHFLVLRQWKDW
SDUWLFLSDQWVFRXOGPDNHDVDFRQFOXVLRQRIWKHGLVFXVVLRQ
'((3 LV D PHWKRG IRU HVWLPDWLQJ G\QDPLF SUHIHUHQFH VWUXFWXUH LQ KXPDQDJHQW GLDORJXHV ,W LQWHJUDWHV
QRQYHUEDOH[SUHVVLRQVDQGSK\VLRORJLFDO LQGLFHV WR UHSHDWF\FOHVRIH[SODQDWLRQGHPDQGVHHNLQJDQGGHFLVLRQ WR
MRLQWO\IRUPXODWHDSUHIHUHQFHVWUXFWXUHVKDUHGE\WKHKXPDQDQGWKHDJHQW
'((3 LV H[WHQGHG WR J'((3 IRU HVWLPDWLQJ WKH VWDWXV UHVXOWLQJ IURP SDUWLFLSDQWV¶ SUHIHUHQFH VWUXFWXUH LQ D
JURXSGLVFXVVLRQ2XUPHWKRG LVXVHG WRHVWLPDWH WKHGLYHUJHQFHDQGFRQYHUJHQFHSURFHVVHV LQJURXSGLVFXVVLRQV
DQGSURGXFHDSSURSULDWHVRFLDOVLJQDOVDVDUHVXOW,ILWKDVWXUQHGRXWWKDWWKHJURXSKDVQRW\HWZHOOIRUPXODWHGDQ
HPSKDVL]LQJ SRLQW RXU V\VWHPZLOO SUHVHQW LQIRUPDWLRQ REWDLQHG IURP D EURDG VHDUFK LQ WKH SUREOHP VSDFHZLWK
UHIHUHQFHWRWKHHPSKDVL]LQJSRLQWVRWKDWLWFDQVWLPXODWHWKHJURXS¶VLQWHUHVWWRHQFRXUDJHGLYHUJHQWWKRXJKW:KHQ
LWKDVWXUQHGRXWWKDWWKHJURXSKDVIRUPXODWHGDQHPSKDVL]LQJSRLQWWKHV\VWHPZLOOIRFXVRQWKHGHWDLOVWRKHOSWKH
JURXSFDUU\RXWFRQYHUJHQWWKRXJKWIRUPDNLQJGHFLVLRQ
6\QWKHWLFHYLGHQWLDOVWXG\DVDVKRZFDVHRIFRQYHUVDWLRQDOLQIRUPDWLFV
6\QWKHWLF HYLGHQWLDO VWXG\ 6(6 LV D QRYHO PHWKRG RI FROODERUDWLYH VWXG\ RQ DGGUHVVLQJ VRFLDO SURFHVVHV
P\VWHULHVLQSDUWLFXODUWKDWUDQJHIURPILFWLRQVWRVFLHQFHDQGKLVWRU\$WWKHWRSOHYHOWKH6(6IUDPHZRUNFRQVLVWV
RI WKH6(6VHVVLRQVDQG WKH LQWHUSUHWDWLRQDUFKLYHV,QHDFK6(6VHVVLRQSDUWLFLSDQWV UHSHDWDF\FOHRIDGUDPDWLF
UROHSOD\LWVSURMHFWLRQLQWRDQDQQRWDWHGDJHQWSOD\DQGDJURXSGLVFXVVLRQ2QHRUPRUHVXFFHVVLYHH[HFXWLRQRI
6(6VHVVLRQVXQWLOSDUWLFLSDQWVFRPHWRDWHPSRUDU\VDWLVIDFWLRQLVFDOOHGD6(6ZRUNVKRS,QWKHGUDPDWLFDOUROH
SOD\ SKDVH SDUWLFLSDQWV SOD\ UHVSHFWLYH UROHV WR GHPRQVWUDWH WKHLU ILUVWSHUVRQ LQWHUSUHWDWLRQ LQ D YLUWXDO VSDFH ,W
DOORZV WKHP WR LQWHUSUHW WKH JLYHQ VXEMHFW IURP WKH YLHZSRLQW RI DQ DVVLJQHG UROH ,Q WKH SURMHFWLRQ SKDVH DQ
DQQRWDWHGDJHQWSOD\RQDJDPHHQJLQHLVSURGXFHGIURPWKHGUDPDWLFUROHSOD\LQWKHSUHYLRXVSKDVHE\DSSO\LQJWKH
RUDO HGLW FRPPDQGV LI DQ\ WR GUDPDWLF DFWLRQV E\ DFWRUV HOLFLWHG IURP WKH DOO EHKDYLRUV RI DFWRUV:H HPSOR\
DQQRWDWHGDJHQWSOD\IRUUHXVHUHILQHPHQWDQGH[WHQVLRQLQWKHODWHU6(6VHVVLRQV,QWKHFULWLFDOGLVFXVVLRQSKDVH
WKHSDUWLFLSDQWVRURWKHUDXGLHQFHVKDUHWKHILUVWDQGWKLUGSHUVRQLQWHUSUHWDWLRQSOD\HGE\WKHDFWRUVIRUFULWLFLVP
7KHDFWRUVUHYLVHWKHYLUWXDOSOD\XQWLOWKH\DUHVDWLVILHG7KHXQGHUVWDQGLQJRIWKHJLYHQWKHPHZLOOEHSURJUHVVLYHO\
GHHSHQHG E\ UHSHDWLQJ WKH DERYH F\FOH 7KH LQWHUSUHWDWLRQ DUFKLYH ORJLVWLFDOO\ VXSSRUWV WKH 6(6 VHVVLRQV 7KH
DQQRWDWHGDJHQWSOD\VDQGVWRULHVUHVXOWLQJIURP6(6ZRUNVKRSVPD\EHGHFRPSRVHGLQWRFRPSRQHQWVIRUODWHUUHXVH
VRWKDWSDUWLFLSDQWVLQVXEVHTXHQW6(6ZRUNVKRSVFDQDGDSWSUHYLRXVDQQRWDWHGDJHQWSOD\VDQGVWRULHVDVDSDUWRI
WKHSUHVHQWDQQRWDWHGDJHQWSOD\
$V D UHVXOW RI SUHOLPLQDU\ H[SHULPHQW ZLWK DQ 6(6 ZRUNVKRS ZH KDYH IRXQG WKDW SDUWLFLSDQWV VXFFHVVIXOO\
HODERUDWHWKHLQWHUSUHWDWLRQE\HQJDJLQJLQDSOD\DVDILUVWSHUVRQDQGFRQWUDVWLQJWKHILUVWDQGWKLUGSHUVRQYLHZV
LQDQLPPHUVLYHYLUWXDOHQYLURQPHQWHQDEOHGE\RXUWHFKQRORJ\RIFRQYHUVDWLRQDOLQIRUPDWLFV
7KH 6(6 VFKHPHPD\ EH HPSOR\HG LQ D EURDG UDQJH RI MRLQW DFWLYLWLHV VXFK DV DFDGHPLF UHVHDUFK SURILOLQJ
SODQQLQJ DQG VWUDWHJ\ IRUPDWLRQ DQG WUDLQLQJ DQG HGXFDWLRQ 6(6ZLOO FRQWULEXWH WR WKH SURJUHVVLYH IRUPDWLRQ RI
FRPPRQJURXQGZKLFK LV NQRZOHGJH WKDW SDUWLFLSDQWV EHOLHYH WR VKDUH$FFRUGLQJ WR&ODUN FRPPRQJURXQG LV
HLWKHUFRPPXQDOFRQVLVWLQJRIKXPDQQDWXUHFRPPXQDOOH[LFRQVDQGFXOWXUDOIDFWVQRUPVSURFHGXUHVRUSHUVRQDO
FRQVLVWLQJRISHUFHSWXDOEDVHVJHVWXUDOLQGLFDWLRQVSDUWQHU¶VDFWLYLWLHVVDOLHQWSHUFHSWXDOHYHQWVDFWLRQDOEDVHVDQG
SHUVRQDOGLDULHV
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7KH6(6VXSSRUWV\VWHPLV LQGLVSHQVDEOH WRPDNH WKH6(6PHWKRGRORJ\IRUHYHU\ERG\:RUN LV LQSURJUHVV WR
EXLOGWKH6(6VXSSRUWV\VWHPE\FRPELQLQJWHFKQRORJLHVZHGHYHORSHGIRUFRQYHUVDWLRQDOLQIRUPDWLFVUHVHDUFK,W
FRQVLVWVRIDQLPPHUVLYHLQWHUDFWLRQ	FROODERUDWLRQHQYLURQPHQWIRUWKHVKDUHGYLUWXDOZRUOGGUDPDWLFJURXSSOD\
FDSWXUHFUHDWLQJDJHQWSOD\GLVFXVVLRQVXSSRUWDQGFRQYHUVDWLRQTXDQWL]DWLRQ
&RQFOXVLRQ
&RQYHUVDWLRQDO LQIRUPDWLFV LV D ILHOG RI UHVHDUFK WKDW IRFXVHV RQ FRQYHUVDWLRQDO LQWHUDFWLRQ $ GDWDLQWHQVLYH
DSSURDFK WR FRQYHUVDWLRQDO LQIRUPDWLFV LV FRQFHUQHG ZLWK DFTXLVLWLRQ DQG XWLOL]DWLRQ RI GDWD UHJDUGLQJ KRZ
SDUWLFLSDQWV LQWHUDFW ZLWK HDFK RWKHU ZKDW LQIRUPDWLRQ WR EH VKDUHG DQG ZKLFK DVSHFWV RI WKH HQYLURQPHQW DUH
UHOHYDQW,KDYHSUHVHQWHGDVPDUWFRQYHUVDWLRQVSDFHFRQYHUVDWLRQDOLQWHUDFWLRQFDSWXUHOHDUQLQJE\LPLWDWLRQDQG
FRJQLWLYHGHVLJQDVPDMRUWRSLFVLQFRQYHUVDWLRQDOLQIRUPDWLFV6\QWKHWLFHYLGHQWLDOVWXG\VHUYHVDVDVKRZFDVHIRU
FRQYHUVDWLRQDOLQIRUPDWLFVWKDWDOORZVIRUFROODERUDWLYHVWXG\RQXQGHUVWDQGLQJVRFLDOSURFHVVHV
$FNQRZOHGJHPHQWV
7KLVVWXG\KDVEHHQSDUWLDOO\VXSSRUWHGE\-636.$.(1+,*UDQW1XPEHUDQG.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5HIHUHQFHV
1LVKLGD7HGLWRUConversational informatics: an engineering approach/RQGRQ-RKQ:LOH\	6RQV/WG
 1LVKLGD 7 1DND]DZD $ 2KPRWR <0RKDPPDG <Conversational informatics–a data-Intensive approach with emphasis on nonverbal 
communication7RN\R6SULQJHU
1LVKLGD7et al6\QWKHWLFHYLGHQWLDOVWXG\DVDXJPHQWHGFROOHFWLYHWKRXJKWSURFHVV±SUHOLPLQDU\UHSRUW,Q1JX\HQ17HWDOHGLWRUVACIIDS 
2015, Part I/1$,S±
1LVKLGD7et al6\QWKHWLFHYLGHQWLDOVWXG\DVSULPRUGLDOVRXSRIFRQYHUVDWLRQ,Q&KX:et alHGLWRUVDNIS 2015/1&6S±

+DUULJDQ3:DUGULS)UXLQ1HGLWRUVSecond person: role-playing and story in games and playable media&DPEULGJH0,73UHVV
%UXQHW-Early Greek philosophy)LIWKHGLWLRQ&DPEULGJH0DNLDHD3UHVV
6DXVVXUH)HUGLQDQGGHCourse in general linguistics(GLWHGE\5R\+DUULV%ORRPVEXU\$FDGHPLF
:LWWJHQVWHLQ/$QVFRPEH*(0(QJOLVK WUDQVODWLRQ+DFNHU3066FKXOWH - HGLWRUPhilosophical Investigations5HYLVHGWKHGLWLRQ
:LOH\%ODFNZHOO2ULJLQDOO\%ODFNZHOO3XEOLVKLQJ
*RIIPDQ(Behavior in public places1HZ<RUN7KH)UHH3UHVV
*RIIPDQ(Interaction ritual: essays face-to-face behavior&KLFDJR$OGLQH
*RIIPDQ(Frame analysis: an essay on the organization of experience1HZ<RUN+DUSHU	5RZ
*RIIPDQ(Forms of talk3HQQV\OYDQLD8QLYHUVLW\RI3HQQV\OYDQLD3UHVV
.HQGRQ$Conducting interaction: patterns of behavior in focused encounters&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
.HQGRQ$Gesture1HZ<RUN&DPEULGJH8QLYHUVLW\3UHVV
0F1HLOO'Gesture and thought&KLFDJR7KH8QLYHUVLW\RI&KLFDJR3UHVV
6DFNV+6FKHJORII($-HIIHUVRQ*$$VLPSOHVWV\VWHPDWLFVIRUWKHRUJDQL]DWLRQRIWXUQWDNLQJLQFRQYHUVDWLRQLanguageS±

6FKHJORII($-HIIHUVRQ*6DFNV+7KHSUHIHUHQFHIRUVHOIFRUUHFWLRQLQWKHRUJDQL]DWLRQRIUHSDLULQFRQYHUVDWLRQLanguage S±

*RRGZLQ&Conversational organization: interaction between speakers and hearers1HZ<RUN$FDGHPLF3UHVV
$XVWLQ-How to do things with words&DPEULGJH+DUYDUG8QLYHUVLW\3UHVV
6HDUOH-Speech acts&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
&ODUN+Using language&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
:HL]HQEDXP-(/,=$±DFRPSXWHUSURJUDPIRU WKHVWXG\RIQDWXUDO ODQJXDJHFRPPXQLFDWLRQEHWZHHQPDQDQGPDFKLQHCommun ACM
±
:LQRJUDG7Understanding natural language2UODQGR$FDGHPLF3UHVV,QF
(UPDQ/'+D\HV5RWK)/HVVHU955HGG\'57KH+HDUVD\,,VSHHFKXQGHUVWDQGLQJV\VWHPLQWHJUDWLQJNQRZOHGJHWRUHVROYHXQFHUWDLQW\
ACM Comput SurvS±
%ROW5$³3XWWKDWWKHUH´YRLFHDQGJHVWXUHDWWKHJUDSKLFVLQWHUIDFH6,**5$3+&RPSXW*UDSKS±
6FXOOH\-%\UQH-$Odyssey: pepsi to apple: a journey of adventure, ideas, and the future1HZ<RUN+DUSHU&ROOLQV
%DOO*HWDO/LIHOLNHFRPSXWHUFKDUDFWHUV WKHSHUVRQDSURMHFWDW0LFURVRIW UHVHDUFK ,Q%UDGVKDZ-0HGSoftware agents0HQOR3DUN
$$$,0,73UHVV
16   Toyoaki Nishida /  Procedia Computer Science  60 ( 2015 )  7 – 16 
&DVVHOO-6XOOLYDQ-3UHYRVW6&KXUFKLOO(HGLWRUVEmbodied conversational agents&DPEULGJH7KH0,73UHVV
3UHQGLQJHU+,VKL]XND0HGLWRUVLife-like characters: tools, affective functions and applications+HLGHOEHUJ6SULQJHU
5XWWND\=3HODFKDXG&From brows to trust: evaluating embodied conversational agents%HUOLQ6SULQJHU
1LVKLGD77RZDUGVPXWXDOGHSHQGHQF\EHWZHHQHPSDWK\DQGWHFKQRORJ\WKDQQLYHUVDU\YROXPHAI & SocietyS±
0RUL62KPRWR<1LVKLGD7&RQVWUXFWLQJLPPHUVLYHYLUWXDOVSDFHIRU+$,ZLWKSKRWRVGRC 2011S±
0RUL6Constructing realistic virtual spaces where agents move smoothly8QSXEOLVKHGPDVWHUWKHVLV*UDGXDWH6FKRRORI,QIRUPDWLFV.\RWR
8QLYHUVLW\LQ-DSDQHVH
 <DQR0Construction of 3-Dimensional Recording Environments for Multi-party Conversation with RGB-Depth Sensors 8QSXEOLVKHG
PDVWHUWKHVLV*UDGXDWH6FKRRORI,QIRUPDWLFV.\RWR8QLYHUVLW\LQ-DSDQHVH
,]XNXUD7Indices extracting system for ballroom dance through tracking important body parts referred to in teaching8QSXEOLVKHGPDVWHU
WKHVLV*UDGXDWH6FKRRORI,QIRUPDWLFV.\RWR8QLYHUVLW\LQ-DSDQHVH
<RVKLQR0&RQVWUXFWLQJNQRZOHGJHVWUXFWXUHRIGDQFHIURPWHDFKHU
VLQVWUXFWLRQEHKDYLRUDQGSURFHVVRIVWXGHQWSURILFLHQF\8QSXEOLVKHG
PDVWHUWKHVLV*UDGXDWH6FKRRORI,QIRUPDWLFV.\RWR8QLYHUVLW\LQ-DSDQHVH
0RKDPPDG<1LVKLGD7:K\ VKRXOGZH LPLWDWH URERWV" HIIHFW RIEDFN LPLWDWLRQRQ MXGJPHQW RI LPLWDWLYH VNLOO Int J of Soc Robotics
3XEOLVKHGRQOLQH
1LWVFKNH&1DND]DZD$1LVKLGD7,VHHZKDW\RXVHHSRLQWRIJD]HHVWLPDWLRQIURPFRUQHDOLPDJHV,QProc. 2nd IAPR Asian Conference 
on Pattern RecognitionACPRS±
1DND]DZD$1LWVFKNH&1LVKLGD71RQFDOLEUDWHGDQG UHDOWLPHKXPDQYLHZHVWLPDWLRQXVLQJDPRELOHFRUQHDO LPDJLQJFDPHUD WREH
SUHVHQWHGWEaAX
7DNHGD61LVKLGD72KPRWR<0HWKRGRI(VWLPDWLQJ&RQFHQWUDWLRQLQ([HUFLVH*DPHE\&RPELQLQJ0XOWLSOH3K\VLRORJLFDO,QGLFHVJSAI 
Annual ConventionLQ-DSDQHVH
 0RKDPPDG < 1LVKLGD 7 2NDGD 6 8QVXSHUYLVHG VLPXOWDQHRXV OHDUQLQJ RI JHVWXUHV DFWLRQV DQG WKHLU DVVRFLDWLRQV IRU KXPDQURERW
LQWHUDFWLRQ,Q3URFHHGLQJVRIWKH,(((56-LQWHUQDWLRQDOFRQIHUHQFHRQ,QWHOOLJHQWURERWVDQGV\VWHPV,526S±
0RKDPPDG<1LVKLGD7/HDUQLQJLQWHUDFWLRQSURWRFROVXVLQJ$XJPHQWHG%D\HVLDQ1HWZRUNVDSSOLHGWRJXLGHGQDYLJDWLRQ,Q3URFHHGLQJV
RIWKH,(((56-,QWHUQDWLRQDO&RQIHUHQFHRQ,QWHOOLJHQW5RERWVDQG6\VWHPV,526±
0RKDPPDG<1LVKLGD7/HDUQLQJLQWHUDFWLRQSURWRFROVE\PLPLFNLQJ8QGHUVWDQGLQJDQGUHSURGXFLQJKXPDQLQWHUDFWLYHEHKDYLRUPattern
Recognition Letters$YDLODEOHRQOLQH'HFHPEHU
 0RKDPPDG < 1LVKLGD 7 6KLIW GHQVLW\ HVWLPDWLRQ EDVHG DSSUR[LPDWHO\ UHFXUULQJ PRWLI GLVFRYHU\ International Journal of Applied 
Intelligence±
0RKDPPDG<1LVKLGD7+XPDQOLNHPRWLRQ RI D KXPDQRLG LQ D VKDGRZLQJ WDVN ,QProc. International Conference on Collaboration 
Technologies and SystemsCTSS±
0RKDPPDG<1LVKLGD75REXVWOHDUQLQJIURPGHPRQVWUDWLRQVXVLQJPXOWLGLPHQVLRQDO6$;ICCAS 2014±
/LQ-.HRJK(/RQDUGL6&KLX%$V\PEROLFUHSUHVHQWDWLRQRIWLPHVHULHVZLWKLPSOLFDWLRQVIRUVWUHDPLQJDOJRULWKPV,QProceedings of 
the 8th ACM SIGMOD workshop on Research issues in data mining and knowledge discoveryS±
/DOD'1LWVFKNH&1LVKLGD78VHUSHUFHSWLRQVRIFRPPXQLFDWLYHDQGWDVNFRPSHWHQWDJHQWVLQDYLUWXDOEDVNHWEDOOJDPHICAART
/DOD'0RKDPPDG<1LVKLGD7$MRLQWDFWLYLW\WKHRU\DQDO\VLVRIERG\LQWHUDFWLRQVLQPXOWLSOD\HUYLUWXDOEDVNHWEDOO28th British Human 
Computer Interaction Conference
'HQQHWW'The intentional stance&DPEULGJH7KH0,73UHVV
2KPRWR<)XUXWDQL-1LVKLGD7,QGXFWLRQRILQWHQWLRQDOVWDQFHLQ+$,E\SUHVHQWLQJJRDORULHQWHGEHKDYLRUXVLQJPXOWLPRGDOLQIRUPDWLRQ
CogSci
6X\DPD72KPRWR<1LVKLGD7,PSURYLQJHQJDJHPHQWRIXVHUVE\FKDQJLQJDJHQW
VVWUDWHJ\DFWLRQG\QDPLFDOO\EDVHGRQ WKHREVHUYHG
XVHU
VVWDWHJSAI Annual ConventionLQ-DSDQHVH
2KPRWR<0L\DNH71LVKLGD7'\QDPLFHVWLPDWLRQRIHPSKDVL]LQJSRLQWVIRUXVHUVDWLVIDFWLRQHYDOXDWLRQVProceedings of the 34th Annual 
Conference of the Cognitive Science SocietyS±
 2KPRWR<.DWDRND01LVKLGD 7 ([WHQGHGPHWKRGV WR G\QDPLFDOO\ HVWLPDWH HPSKDVL]LQJ SRLQWV IRU JURXS GHFLVLRQPDNLQJ DQG WKHLU
HYDOXDWLRQThe 9th International Conference on Cognitive Science
2KPRWR<.DWDRND01LVKLGD77KHHIIHFWRIFRQYHUJHQWLQWHUDFWLRQXVLQJVXEMHFWLYHRSLQLRQVLQWKHGHFLVLRQPDNLQJSURFHVVThe 36th 
Annual Conference of the Cognitive Science Society
2RNDNL7et al6\QWKHWLFHYLGHQWLDOVWXG\IRUGHHSHQLQJLQVLGHWKHLUKHDUW,QIEA/AIE 2015S±
